Two episodes of cardiopulmonary arrest occurred after the rapid intravenous administration of potassium penicillin G in a 60-year-old black woman with streptococcal endocarditis and sepsis. Asystole, ventricular fibrillation, end atrioventricular block suggested a positive relationship of these abnormalities to the rapid cbange in concentration of serum potassium produced by the injections. the occurrence of high grade atrioventricular block and asystole probably resulting from the potassium in an intravenous penicillin injection prompts the report of this case, and a brief review of the cardiac consequences of acute hyperkalemia.
T
he electrophysiologic effects of acute hyperkalemia on the conduction system of the heart have been studied extensivelyl. 2 the occurrence of high grade atrioventricular block and asystole probably resulting from the potassium in an intravenous penicillin injection prompts the report of this case, and a brief review of the cardiac consequences of acute hyperkalemia.
A 60-year-old black woman was admitted to the City of Memphis Hospital medical service on September 25, 1972. On a previous admission for trauma, the presence of organic heart disease and congestive heart failure with cardiomegaly and a murmur of mitral insufficiency were noted. During the week before admission, the patient developed recurrent epistaxis and progressively increasing weakness, malaise, anorexia, decreased responsiveness and shortness of breath. The past medical history revealed heavy use of alcohol.
Physical findings included clinical evidence of dehydration, blood pressure 110/70 mm Hg, respiratory rate 24/min, pulse 100/min. and oral tem~erature of 1000 F. Petechiae were noted in the conjunctiva and oral mucosa. Roth spots were not observed in the optic fundi and the pharynx showed no active inflammatory changes. The lungs contained medium rales at both bases. Examination of the heart localized the point of maximal impulse in the left anterior axillary line with a left ventricular heave. There was a grade 4/6 pansystolic murmur of mitral insufficiency with an associated apical FIGURE 1. The top tracing was preceded by 4 seconds of asystole when no obvious P waves or QRS complexes were evident. The upper tracing shows two P waves with a P-P interval of 1.02 sec; the second is probably conducted with a P-R interval of 0.24 sec and a broad, slowly rising QRS of 0.28 sec. A junctional escape beat of similar form occurs after a pause of 2.6 sec, after which 2:l block is apparent. The second strip (continuous with the first ) begins with a period of 3:2 Wenckebach conduction followed by apparent 1:l conduction and a widened QRS with a P-R interval of 0.24 sec and an atrial rate of about 75 per minute. The third tracing was recorded 10 seconds later and shows an apparent junctional rhythm at a rate of 98 per min, apparent sinus capture (fifth complex) and then asptole of 2.8 sec duration, followed by junctional rhythm again. The fourth strip was recorded 30 see later and shows an atrial escape (third QRS) followed by multiple premature atrial systoles. One minute later (bottom tracing) the patient had atrial bigeminy. Within the next minute, the electrocardiogram returned to normal and all the surface leads after this episode were, as on admission, entirely within normal limits.
HERITABLE Q-T PROLONGATION
systolic thrill. Although mild epigastric and right upper quadrant tenderness was present, the liver could not be palpated, but the splenic tip was. Neither splinter hemorrhages nor peripheral edema was noted.
Laboratory data showed a hypochron~ic, macrocytic anemia, with hematocrit 24 percent. Initial blood urea nitrogen was 84 mg percent and serum electrolytes were normal. AS0 titer was 166 Todd units. Urinalysis showed no red cells or casts. Arterial blood gases demonstrated mild alkalosis and arterial desaturation. Admission 12-lead electrocardiogram was within normal limits. The spinal fluid was normal.
The initial problems were those of sepsis and organic heart disease of unknown cause with mitral insufficiency; bacterial endocarditis was considered probable. biultiple blood cultures grew out group A, beta hemolytic streptococci, for which penicillin therapy was indicated. Hydration and correction of the anemia was accomplished within the initial 36 hospital hours.
Antibiotic therapy was initiated on the third hospital day with 5 x 10"nits of aqueous potassium penicillin G given intravenously every 12 hours during a 45-60 minute period. On the fourth hospital day, while the penicillin was inadvertently given as an intravenous "push," the patient's eyes and head deviated to the right and she became unresponsive. An electrocardiogram revealed ventricular fibrillation from which she was quickly resuscitated, but because of persistent mild hypotension and hypoxia, she was transferred to the intensive cardiopulmonary care unit. Throughout this acute episode there was no clinical evidence to suggest the occurrence of systemic anaphylaxis or acute pulmonary embolization. The post-arrest ECG and chest x-ray film were unchanged from those on admission. On the eighth hospital day, she again received 4 x 10" units of the same penicillin preparation intravenously in a drip inadvertently given rapidly in a 10-15 min period. Another episode of cardiorespiratory arrest occurred during which the electrocardiographic rhythm strips in Figure 1 were obtained.
Further resuscitation was not necessary. Arterial gases obtained at the time of arrest showed only mild respiratory alkalosis (pH 7.51, Pco:! 25 mm Hg). Serum electrolytes obtained earlier in the day reported a serum potassium concentration of 4.0 mEq/L. The patient continued to improve with appropriate daily penicillin therapy for bacterial endocarditis.
The potassium content of the injection given was determined by diluting 1 x 10" units of penicillin to a volume of one liter. The concentration, as expected, was 1.7 mEq K+/L.4
The occurrence of cardiopulmonary arrest during the relatively rapid injectbn of penicillin-G containing a total of 6.8 and 8.5 m E q of potassium ( K + ) on two different occasions requires the reemphasis of the consequences of rapidly changing serum K+ concentration on the cardiac conducting and pacemaker fibers of the heart. It has been shown that differences in sensitivity to the absolute levels and rate of change of levels of serum K + exist for various cardiac tissues. The S-A nodal and the larger - ably have been a safer drug were there sufficient cause for such large amounts of penicillin being given intravenously as a bolus.
